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Abstract 
In this paper we construct a weakly infinite-dimensional compactum which cannot be separated 
by any hereditarily weakly infinite-dimensional compactum and a family of uncountably many 
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1. Introduction 
An infinite-dimensional Cantor manifold is an infinite-dimensional compact space 
which cannot be separated by any finite-dimensional subspace. In this paper we con- 
struct examples of Cantor manifolds giving answers to some questions of Krasinkiewicz 
and Yohe. In Section 4 we construct a weakly infinite-dimensional compacturn (the ter- 
minology is given below) which cannot be separated by any hereditarily weakly infinite- 
dimensional compacturn. This gives a negative answer to a question of Krasinkiewicz 
[7, Problem 71. In Section 5 we answer in the affirmative a question of Yohe [18, Ques- 
tion 6(c)] showing that there are uncountably many topologically different hereditarily 
infinite-dimensional Cantor manifolds. Moreover, we construct in Section 6 an uncount- 
able family of hereditarily infinite-dimensional Cantor manifolds not embeddable into 
each other. 
The author wishes to thank the referee for his remarks which improved the exposition 
of the paper. 
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2. Terminology and notation 
All considered spaces are assumed to be metrizable separable. By a compacturn we 
mean a compact metrizable space and by dimension we mean covering dimension dim 
(equivalent to small inductive dimension in all considered cases). 
Definition 2.1. A space X is weakly infinite-dimensional (shortly, WID), if for each 
infinite sequence (Al, Bl), (AZ, Bz), of pairs of disjoint closed subsets of X there 
are partitions Li between A, and Bi in X such that nz”=, Li = 8. A space is strongly 
in$nite-dimensional (shortly, SID) if it is not WID. 
Definition 2.2. We say that a compacturn X is hereditarily infinite-dimensional (in 
short, HID), if each nonempty closed subset of X is either O-dimensional or infinite- 
dimensional. 
We will often use the simple facts that any compact space which is a countable 
union of HID compacta is HID (cf. [18, Lemma 21) and that an infinite-dimensional 
compacturn is HID if and only if it does not contain any l-dimensional subcom- 
pactum. 
The first example of HID compacturn was given by Henderson [4]. As shown by Walsh 
[ 171, there exist also compacta which are hereditarily infinite-dimensional in the stronger 
sense that they do not contain any subspaces (not necessarily closed) of positive finite 
dimension (cf. [ 11, Example 4.8.91). Remark 6.5 below concerns such spaces. 
Remark 2.3. Tumarkin proved in [ 161 that every HID compacturn contains an infinite- 
dimensional Cantor manifold and every SID compacturn contains a HID compact subset 
(see [5], cf. [17]). Thus every SID compacturn contains a HID Cantor manifold. There 
exist infinite-dimensional Cantor manifolds which are WID (for example, the compacturn 
2 from Example 4.1 below) and even countable-dimensional (see [ 1,121). An example 
of a countable-dimensional Cantor manifold is given in Remark 4.2. 
Definition 2.4. A continuum X is indecomposable, if it is not the union of two proper 
subcontinua; in the other case we call X decomposable. A continuum is hereditarily 
indecomposable, if each of its subcontinua is indecomposable. 
As shown by Yohe [ 181, there exist hereditarily indecomposable HID Cantor manifolds. 
More precisely, Yohe proved in [18, Corollary to Theorem l] that each HID space 
contains uncountably many mutually exclusive, hereditarily indecomposable HID Cantor 
manifolds. 
Notation 2.5. Given two spaces X and Y and a mapping f : A + Y of a closed subset 
A of the space X onto the space Y, consider the equivalence relation E on the space 
X that corresponds to the decomposition of X into one-point subsets of X \ A and the 
fibers f-‘(y), y E Y. Th en the quotient space X/E, known as the adjunction space of 
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X and Y under the map f, will be denoted by X Uf Y. We say also that X Uf Y is 
obtained by adjoining Y to X by means of the mapping f (note that X Uf Y is the 
disjoint union of a closed subspace homeomorphic to Y and a subspace homeomorphic 
to X \ A). If X and Y are compacta, then the relation E is closed and thus X Uf Y is 
a compactum (see [3, Theorem 3.2.1 I]). 
3. Auxiliary lemmas 
Lemma 3.1. Let X be a compactum, f : C --t Y be a continuous mapping of a closed 
subset C of the space X onto a compactum Y and X Uf Y be the adjunction space of 
X and Y under f. Then 
(a) if X and Y are hereditarily infinite-dimensional, then so is X Uf Y, 
(b) if X is an injinite-dimensional Cantor mantfold and C is O-dimensional, then 
X uf Y is an infinite-dimensional Cantor manifold. 
Proof. Denote 2 = X Uf Y and let q : X + 2 be the quotient mapping. 
To prove (a) suppose that X and Y are HID, but 2 contains a l-dimensional closed 
subset A. Since q(C) is homeomorphic to Y, which does not contain l-dimensional 
closed subsets, we have dim(A 0 q(C)) = 0 and thus dim(A n q(X \ C)) = 1. But 
q(X \ C) is an F,-subset of Z homeomorphic to X \ C, hence X \ C must contain a 
1 -dimensional compactum-a contradiction. 
To prove (b), suppose that X is a Cantor manifold and F is a partition of 2. Then 
q-‘(F) is a partition in X, hence dimq-‘(F) = m. Since dim C = 0, we have 
dim(q-‘(F) n (X \ C)) = co, and since q/X \ C: X \ C + g(X \ C) is a homeo- 
morphism, then dim(F n q(X \ C)) = 00, and so dim F = co. 0 
Let us recall now a well-known method of constructing compacta by adjoining a 
sequence of compacta to a given compactum by means of a sequence of continuous 
mappings. 
Lemma 3.2. Let X be a compacturn and A = U,“=, A, be the union of countably many 
disjoint compact subsets A, of X. Suppose that E, is a closed equivalence relation on 
A, such that all equivalence classes of E, have diameter < l/n. Then the equivalence 
relation E on the space X such that xEy if and only if x = y or x, y E A, and xE, y 
for some n E N, is a closed relation on X. In particular the quotient space Y = X/E 
is metrizable and compact. 
Proof. For any subset Y c X let S(Y) denote the union of all equivalence classes that 
meet Y. Let F be a closed subset of X. Suppose that 50 E X is the limit of a sequence 
{x~}?=, C S(F). If there exists a subsequence {zrcnk} of {xcn} contained in X \ A, 
then in fact {x~&} c F, so x0 E F. If this is not the case, then almost all elements of 
{xn} lie in A. If there exists a subsequence {xnr;} c {xn} such that xnk E A,,, for 
some no E N, then {xCn,_} c S(F n AnO) and x0 E S(F n A,,) c S(F), since En0 is 
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a closed relation. Otherwise, we can find a subsequence {xnb} such that x,, E A,(k), 
where n(k) # n(k’) for k # k’. Then p(z,, , F) < l/n(k), hence there exists ulnr, E F 
such that P(z,, , ynk) < I/n(k). Thus 50 = limk,, ynI;, hence 20 E F. This shows 
that E is a closed equivalence relation on X and the quotient space Y/E is metrizable 
and compact (cf. [3, Theorems 3.2.11 and 4.2.131). 0 
Corollary 3.3. Let X be a compact space and A = Ur=, A, be the union of count- 
ably many disjoint closed subsets of X. Suppose that fm : A, + Y, is a continuous 
I /n-mapping of A, onto the space Y, (i.e., diam f;’ (y) < l/n for every y E Y,). 
Then the equivalence relation E on the space X that corresponds to the decomposition 
of X into one-point subsets of X \ A and the fibers f;‘(x), where x E Y, and n E N, 
is closed. In particular; the quotient space Y = X/E, which is said to be obtained 
by attaching the sets Y, to X by means of the mappings fn, is a metrizable compact 
space. 
4. A weakly infinite-dimensional compacturn K which cannot be separated by any 
hereditarily weakly infinite-dimensional subspace 
A subset of a space X separates X if it contains a partition between two points of X. 
We say that a space X is hereditarily WID if every subspace of X is WID. In [7, Problem 
71, Krasinkiewicz asked if every WID compactum can be separated by a hereditarily WID 
subspace (equivalently, subcompactum). The following example gives a negative answer 
to this question. 
Example 4.1. A WID compactum 2 which cannot be separated by any hereditarily WID 
compactum. 
(A) First we will show that there exists a WID compactum K containing two points 
p and q such that every partition in K between p and 4 contains a SID subspace. 
Let us take a WID compactum X which contains a hereditarily strongly infinite- 
dimensional subspace Y (in the sense that every subspace of Y of positive dimension is 
strongly infinite-dimensional). Such a space exists, since there exists a WID compactum 
containing a SID subspace (see [13]) and every SID space contains a closed hereditarily 
SID subspace (see [ 151). 
Since indY = 03, there exists p E Y and a closed subset F of Y such that every 
partition between p and F has positive dimension (hence is strongly infinite-dimensional). 
Then every partition in X between p and clx F contains a SID subspace. 
Let K = X/ clx F be the compactum obtained from X by pasting together into a 
point q all the points of clx F. Then every partition between p and q contains a SID 
subspace. The compactum K is WID as it is the union of countably many WID subspaces 
(see [91). 
(W Let {(G,Y,))Z b e a family of pairs of rational points from the interval I such 
that for every two disjoint open subsets U and V of I there exists i E N such that xi E U 
and and yi E V and all these points are different: xi # yj for all i,j E W, Z< # xj 
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and yi # yj for i # j. Inductively, one can construct a sequence Cl, CT, . of disjoint 
Cantor sets, such that every Ci is the union Ci = C,’ U . . . U Cf’ of lci disjoint Cantor 
sets C,” satisfying: 
diam(C;UC:+‘) < f forevery {Ic,k+ 1} C {l,...,ki}. 
Indeed, suppose that i = 1 or Ct , . . . , Ci_1 are already constructed and take points 
P’,P2,...,Pk’ of I such that p’ = x2> P Ict = yz and diam{pk,pk+‘} < 1/(3i). 
Let U’,U2,..., lJ”% be pairwise disjoint open subsets of I such that p” E U” and 
diam U” < 1/(3i) for every Ic E { 1,2,. . , ki}. In every set Uk one can find a Cantor 
set C’%h which is disjoint from Ci U . .. U (3-1 U Uj+,({zj} U {yj}). We can assume 
that C,’ 3 xi and (7:’ 3 yi. Then the set Ci = C,’ U . . . U Cf’ satisfies the required 
condition. 
(C) Let K be a compacturn constructed in (A) and let f: K + I be a con- 
tinuous mapping such that f(p) = 0 and f(q) = 1. Let us fix i E N. For ev- 
ery t? E {1,2,...,lci} let X” = f-‘([(k - l)/lci, Ic/lc%]) c K and let fk : C,” + 
Xk be any continuous mapping of the Cantor set C,” onto X”; since the Can- 
tor set is homogeneous, we can assume that f’(xi) = p and fka (yi) = q. Let 
fi : C, + Ki, where Ki = K, be the combination of all f” for Ic E {I,. . , ki}. 
Then fi is a continuous (I/i)-mapping of Ci onto K, such that fi(~) = p and 
ft(Y2) = q. 
By Corollary 3.3, the quotient space 2 obtained by attaching the spaces K, to I by 
means of the mappings ff, is a metrizable compact space. Let q : I + 2 be the quotient 
mapping. 
Let F be an arbitrary partition in Z and let Z \ F = U U V, where U and V 
are disjoint open subsets of 2. There exists i E N such that xi E q-l(U) and 
yi E q-‘(V). S’ ince q(C,) is homeomorphic to K by means of a homeomorphism 
taking q(xi) into p and q(yi) into q, every partition in q(C,) between q(x,) and 
q(y,) contains a SID subspace. Thus F n q(Cz) and therefore F are not heredirarily 
WID. 
It is easy to see that Z is WID, since it is the union of countably many WID subspaces: 
Z = 4(1\ u:, Cz) U uz”=, 4(Ci). 
Remark 4.2. The method of construction given in Example 4.1 can be applied also in 
constructions of infinite-dimensional Cantor manifolds which are countable-dimensional 
(i.e., which are unions of countably many finite-dimensional subsets; see [ 11, Section 4.81 
for this notion). 
Let us recall that a compacturn X is countable-dimensional if and only if ind X = cy < 
wi (where ind denotes the small transfinite dimension, being the transfinite extension of 
the small inductive dimension). 
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Let LY be any infinite countable ordinal and let us take any countable-dimensional 
compactum K’ containing two points p’ and q’ such that ind L 3 a for every partition 
L between p’ and 4’. Replacing in the construction of Example 4.1 the compacturn K 
by K’ and points p and q by p’ and q’ respectively, one obtains a countable-dimensional 
compacturn 2’ which cannot be separated by any subset L with ind L < (Y. Examples of 
this kind were first constructed by Chatyrko [l]. 
5. Construction of uncountably many topologically different HID Cantor manifolds 
In [18] Yohe proved the following: 
Theorem 5.1 (Yohe). There are uncountably many topologically different HID continua 
{Ja: a E (0, l}M}. 
He also asked a question [ 18, Section 6, Question (c)] if there exist uncountably many 
topologically different HID Cantor manifolds. Theorem 5.4 below gives the positive 
answer to this question. In Section 6 we strengthen this result by constructing a family 
{L,: a E (0, 1}03} of HID Cantor manifolds such that for every different a, b E (0, l}co, 
L, is not embeddable into Lb. 
The constructions of our examples are based on the following theorem. 
Theorem 5.2. To every HID continuum X one can assign a HID Cantor manifold A(X) 
in such a way that 
(1) if X is not homeomorphic to Y, then A(X) is not homeomorphic to A(Y), 
(2) tfX does not embed in Y, then A(X) does not embed in A(Y). 
In the proof the following proposition will be applied. 
Proposition 5.3. For an arbitrary HID continuum X there exists a compactum X’ such 
that 
(i) X’ is HID, 
(ii) every open subset of X’ contains a decomposable continuum, 
(iii) X’ has 2N” components, all but countably many of which are homeomorphic 
to X and the remaining countably infinitely many components are obtained from X by 
pasting together two of its points. 
Proof. Let C be the Cantor set and Q a countable dense subset of C. Take the Cartesian 
product Cx X and fix a countable base { Ui}z, of open sets. Inductively, for i = 1,2, . . . , 
choose two different points xi, gi E X and qi E Q c C such that qi # qj for i # j, 
(4i, G)> (4i9 Yi) E ui and p(xi,yi) < l/i for every i E W (p is a fixed metric in X). 
Let E be the equivalence relation on C x X such that (s,x)E(t, y) if and only if 
(s, x) = (t, y) or s = t = qi and z = xi, y = yi for some i E N. Then the quotient 
space X* = C x X/E is a compacturn (cf. Lemma 3.2). 
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Let q : C x X + X’ be the quotient mapping and let p: X* + C be defined by 
P(9(& x)1 = t. 
The condition (iii) follows from our construction, since the components of X* coincide 
with the sets p-‘(t), where t E C. 
To show that X* is HID suppose that Y c X* is a subcontinuum of dimension 1. 
By a theorem of Hurewicz on dimension-lowering mappings (see [2, Theorem 1.12.4]), 
there exists to E C such that dim(p-‘(to) n Y) = 1. However, the continuum p-‘(to) is 
either homeomorphic to X or is obtained from X by pasting two of its points, hence it 
is HID-a contradiction. 
To show that X’ satisfies (ii), take an open subset U of X’. Then, for some i E N, 
4-‘(U) 1 U, 3 {(4i> Xi), (4i,Y/i)). 
Let lJ,l and iJ,ll be open neighbourhoods in C x X of (qi, xi) and (qi, yi) respectively 
such that cl(U,!) c Ui, cl(U,“) c Ui and cl(U,!) n cl(U,“) = 8. Take the components K’ 
and K” of the points (qi, xi) and (qi, yi) in cI(U,l) and cl(U/) respectively. Then the 
continua q(K’) and q(K”) satisfy: q(K’) n q(K”) = q((qi, xi)) = q((qi, yi)), hence the 
continuum K = q(K’) U q(K”) is decomposable. 0 
Proof of Theorem 5.2. For a HID compacturn X let X* be a compacturn satisfying the 
conditions (i), (ii) and (iii) of Proposition 5.3. Let H be any hereditarily indecomposable 
HID Cantor manifold (see Definition 2.4). Let us take an arbitrary Cantor set C c H 
and let fx : C + X* be a continuous mapping of C onto the compacturn X*. Let 
A(X) = H Ufx X* be the adjunction space of H and X* under fx. By Lemma 3.1, 
A(X) is a HID Cantor manifold. 
We will show that the conditions (1) and (2) are satisfied. First, let us observe that if 
h: A(X) + A(Y) is an embedding of A(X) into A(Y), then h(X*) c Y*. Indeed, if 
there exists z E X* such that h(z) E A(Y) \ Y’, then we can take a neighbourhood U 
of h(z) in h(X*) disjoint with Y’. But A(Y) \ Y* is homeomorphic to H \ C, so it 
does not contain any decomposable continuum, while U contains such a continuum by 
virtue of (ii). This is a contradiction, which shows that h(X*) c Y*. In particular, if h 
is a homeomorphism of A(X) onto A(Y), then h(X*) = Y’. 
To prove (1) suppose that there exists a homeomorphism h of A(X) onto A(Y). 
Since h takes X* onto Y’, then it must take the components of X* onto the components 
of Y*. In particular, by property (iii) of X” and Y’, one of the components of X* 
homeomorphic to X is mapped onto a component of Y” homeomorphic to Y, so X is 
homeomorphic to Y. 
As above, if h: A(X) -+ A(Y) . IS an embedding, then h(X*) c Y’. By virtue of 
the property (iii), one of the components of X* homeomorphic to X is mapped into 
a component of Y’ homeomorphic to Y or 2n0 many components of X* homeomor- 
phic to X are mapped into one component C of Y* obtained from Y by identifying 
two of its points. In the former case, one (and even 2”o many) of the components of 
X* homeomorphic to X is mapped into a subspace of C homeomorphic with a sub- 
space of Y. In both cases we see that there exists an embedding of X into Y, which 
proves (2). 0 
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Theorem 5.4. There exists a family {K,: a E (0, l}O”} of topologically different HID 
Cantor man folds. 
Proof. We obtain such a family by putting K, = A(Ja) for a E (0, 1}03, where J, is a 
HID continuum from Theorem 5.1 and A( Jn) IS a HID Cantor manifold constructed in 
Theorem 5.2. 
6. Construction of uncountably many pairwise incomparable HID Cantor manifolds 
In this section we strengthen Theorem 5.4 by proving the following 
Theorem 6.1. There exists a family {Ma: a E (0, 1)“) of HID Cantor manifolds such 
that for every different a, b E (0, l}O”, iVla does not embed in Mb. 
Theorem 6.1 is an immediate consequence of Theorem 5.2 and the following 
Theorem 6.2. There exists a family {L,: a E (0, 1 }“} of HID continua such that for 
every different a, b E (0, 1}03, L, does not embed into Lb. 
In the proof of Theorem 6.2 we will use the following fact communicated to us by 
R. Pol: 
Lemma 6.3 (R. Pol). Let K be a HID compactum and let L be a nontrivial continuum. 
Then there exists a compactum M which is a countable union of topological copies of 
L, and does not embed into K. 
Note that if L is HID, then the space M, being the union of countably many HID 
compacta, is also an HID compactum. In particular, R. Pol’s lemma implies that there is 
no universal HID compactum. 
Proof of Lemma 6.3 (R. Pol). The argument is similar to the one used in [ 141, proof of 
Theorem 2.2’ in Section 2. 
For a compactum X let K(X) denotes the hyperspace of X, i.e. the space of all non- 
empty closed subsets of X with the topology induced by the Hausdorff metric (see [3, 
Problem 4.5.231). 
Let K(Ico) be the hyperspace of the Hilbert cube 10°, 
C(Y’) = {A E /C(P): A is a nontrivial continuum}, 
V = {A E C(F): A is one-dimensional}, 
& = {A E C(P): A 1s a countable union of topological copies of L}. 
If T is a finite connected graph in 10°, then, replacing each edge of T by a topological 
copy of L, one can find an element of & in any neighbourhood of T. Since such graphs 
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are dense in C(P), both D and E are dense in C(P). Let C be the Cantor set, Q be 
a countable dense set in C, and let V(Z) = D for x E C \ Q and cp(~) = E for x E Q. 
Since C(P) is topologically complete, and 2, is a Ga-set in C(P) (see [8, p. 108]), 
one can apply a theorem of Michael [lo, Corollary 1.61, to get a continuous mapping 
s : C + C(P) with S(X) E cp(~) f or z E C. Let K(C) be the hyperspace of C and let, 
for A E It(C), 
M(A) = u {(GY): Y E s(x)} 
XEA 
be the subspace of C x F; since s is continuous, then M(A) is compact. Standard 
projection argument shows that the set 
A = {A E X(C): M(A) embeds in K} 
is analytic. Indeed, let .F = K(C) x C(C x I”, K) be the product of the hyperspace 
of C and the function space of continuous maps from C x Im into K, equipped with 
the uniform topology, and let p be a fixed metric in C x P. Then the set .F.. of pairs 
(A, f) E F such that f(ul) = f(n2) for some ut,u2 E M(A) with p(ut , 14) 3 l/n is 
closed, and therefore, G = .F\ lJT=, Fn is a Gh-set in a completely metrizable space F. 
Since G is the set of all pairs (A, f) E _F such that f is injective on M(A), the projection 
of F onto K(C) maps G onto A. Thus A is analytic. 
Note that all elements of A are contained in Q, since no s(z) with z E C \ Q 
embeds in K (it is so, because the compactum K, being HID, does not contain any 
l-dimensional subcompacturn). By a classical theorem of Hurewicz (see [6, Theorem 
21.18]), the elements of K(C) contained in Q form a nonanalytic set. Therefore, there 
exists A E X(C) \ A, contained in Q, and the compactum M = M(A) has the required 
properties. 0 
The first step in the proof of Theorem 6.2 is the following: 
Proposition 6.4. There exist two HID Cantor manifolds A and B such that A does not 
embed in B and B does not embed in A. 
Proof. Take a hereditarily indecomposable HID Cantor manifold H (see 2.4) and a 
Cantor set C c H. 
Let H* be a HID compactum such that every open subset of H* contains a de- 
composable continuum, as constructed in Proposition 3.4. Take any continuous mapping 
f : C + H* of C onto H*. Let A = H Uf H* be the adjunction space of H and H’ 
under f (see Notation 2.5). By Lemma 3.1, A is a HID Cantor manifold (note that the 
construction of A is the same as the construction of A(H) given in Theorem 5.2). 
To construct the space B we use Lemma 6.3 with K = A and L = H: there exists 
a compactum A4 being a countable union Li U L2 U . of topological copies Li of H 
which does not embed in A. Take any continuous mapping g : C -+ M of C onto M 
and let B = H U, M be the adjunction space of H and M under g. By Lemma 3.1, B 
is a HID Cantor manifold. 
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Obviously, B does not embed in A. Suppose that the space A embeds in B. Then 
H* embeds in M = LI U LZ U ., since no open subset of H* embeds in B \ 111. 
By the Baire theorem, there exists i E N such that Li n H’ contains an open subset U 
of H’. But U = U n Li contains a decomposable continuum, while Li is hereditarily 
indecomposable, since it is homeomorphic to H-a contradiction. This shows that A 
does not embed in B. 0 
Proof of Theorem 6.2. Let A and B be two incomparable HID Cantor manifolds 
constructed in Proposition 6.4. Choose two pairs of different points al, a2 E A and 
bt , bz E B. Let Xt , X2,. be a sequence of spaces such that Xi is a copy of A or 
B and let zj = aj if Xi = A and z; = b, if X, = B, for j = 1,2. Consider the 
equivalence relation E on the discrete sum X = @z”=, Xi such that xEy iff IC = y 
or x = xi and y = xi” for some i E W. Let Y = X/E be the quotient space, 
Q : X + Y the quotient mapping and 2 = 2(X1, X2, . . .) be the one-point compactifica- 
tion of Y. Then 2 is a HID continuum for which the points .zi = q(xi) = 4(x;+'), 
where i E N, are the only points separating 2. Let K be the class of all spaces 
2(X1, X2,. . .) obtained in th’ is way. We will show that K contains a certain uncount- 
able family {L,: a E (0, l}“} such that for a # b the space L, does not embed 
in Lb. 
For a = {ak}p=, E (0, 1)” let L, = Z(Xp,Xf,. .), where Xa = A, X2 = B and 
forIc= 1,2,...: 
if ak = 0, then X&_s+I = 
-4 for I= 1,2, 
B, for I = 3,4,5, 
and if ak = 1, then X;Lk_s+r = 
A, for 1 = 1,2,3, 
B, for 1 = 4,5. 
Roughly speaking, L, is a one-point compactification of a chain of Xa’s, Xp being 
a homeomorphic copy of A or B, such that Xg and XF+, have exactly one point in 
common. 
Note that: 
l the first link in this chain is A; 
l the second link is B; 
next comes a group of 5 links, where: 
l if at = 0, then we have first two A’s and next three B’s, 
l if at = 1, then we have first three A’s and next two B’s; 
next comes another group of 5 links, where: 
l if a:! = 0, then we have first two A’s and next three B’s, 
l if a2 = 1, then we have first three A’s and next two B’s; 
and so on. 
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Denote by z,” the common point of XF and XF+, and let 2, = {zf : (2;) = Xt n 
X,a,, 1 where one of the spaces Xg and Xf+, is homeomorphic to A and the other to 
B). 
Let a = {a~}~=, # b = {bk}r!,. To show that L, is not embeddable in Lb, suppose 
on the contrary that f : L, --+ Lb is an embedding. 
First note that since A and B are Cantor manifolds, then 
if f(.zr) = .zj” and f(.z&) = .zk for some integers i < m and j < n, (*I 
then n - j < m - i. 
From the fact that the Cantor manifolds A and B are not embeddable into each other 
it follows that 
f(&z) c zb. (*I 
Moreover, we have f($) = ~1” and f(z;) = 226, because Xz (respectively, Xt) is 
the only link in L, (respectively, in Lb) homeomorphic to B both adjoining links of 
which are homeomorphic to A. It is also easily seen that all the subsequent points of 2, 
following ,zz must be mapped onto the subsequent points of zb following z$. 
Suppose now that lc is the first integer such that ok # bk. Then f(@) = ,zg for 
all points .zg E Z,, where i < 51c - 3 (note that X,9 is homeomorphic to Xs for 
i = 1,2,... ,2 + 5(k - 1) = 51c - 3, so z,” belongs to 2, if and only if $ belongs to &, 
for i < 5/c - 3). In particular, we have f(z$_s) = zs4c-s. 
If al, = 0 and bk = 1, then z&_ 1 is the first point of 2, following zfk_s and ,z& 
is the first point of zb following .zzgbk_s. Thus we must have f(zSa,_,) = ztk which is 
contrary to (*) (with i = j = 5k - 3, m = 51c - 1 and n = 51c), since 51c - (51c - 3) = 
3 > (51c - 1) - (51c - 3) = 2. 
If al, = 1 and bk = 0, then zFk and zF~+~ are the two subsequent points of 2, following 
Z&-3> while &_, and &+2 are the two subsequent points of .& following zek_s. Thus 
f(zTk) = &l and f(@k+d = z5bk+27 which is contrary to (*) (with i = 51c, j = 51c-- 1 
andm=n=51c+2),since(51c+2)-(51c-l)=3>(51c+2)-51c=2. 
The contradiction shows that L, does not embed in Lb. 0 
Remark 6.5. From the results of [16,17] it follows that there exist infinite-dimensional 
Cantor manifolds, which do not contain any finite-dimensional subspaces of positive di- 
mension (or even any weakly infinite-dimensional subspaces of positive dimensions, cf. 
[15]). The method of proof of Theorem 5.1 of Yohe allows us to obtain an analogue 
of this theorem stating that there exists a family of 2n ” topologically different compacta 
being hereditarily infinite-dimensional in this stronger sense. Also, the above Lemma 6.3 
of R. Pol shows that there is no universal space in the class 3t (respectively Z’) of 
all infinite-dimensional compacta every finite-dimensional (respectively every weakly 
infinite-dimensional) subspace of which is O-dimensional. It is unclear whether the meth- 
ods of the present paper can be applied to construct uncountably many topologically 
different Cantor manifolds from the class ‘H or 31’. 
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